Sequence analysis and interposon mutagenesis of a sensor-kinase (DctS) and response-regulator (DctR) controlling synthesis of the high-affinity C4-dicarboxylate transport system in Rhodobacter capsulatus.
A two-component sensor-regulator system has been identified in the purple photosynthetic bacterium Rhodobacter capsulatus, which controls the expression of high-affinity C4-dicarboxylate transport activity in these cells. Nucleotide sequencing has revealed the existence of two genes, dctS and dctR, which together form an operon linked to, but divergently transcribed from, the previously identified dctP gene, which encodes the periplasmic binding protein of the transport system. The DctS protein is predicted to be a membrane-bound sensor-kinase with two potential membrane-spanning sequences in the N-terminal region. DctR was found to have sequence similarity throughout its entire length with proteins in the FixJ subfamily of response-regulators, especially to FixJ itself (42% identical residues). Insertional inactivation of the dctS and dctR genes resulted in the inability of the resulting mutants to grow on or transport malate, succinate or fumarate under aerobic conditions in the dark, and such mutants did not express the DctP protein. The mutants were complemented in trans by plasmids containing intact copies of the dctS and dctR genes.